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OFFICE OF

®i and Gas Gonservation Comminstion

STATE OF ARIZONA
AOOM 202
1624 WEST ADAMS

Bhoenix, Avtzong 55017
PHOMNE: 271-5161

AGENTDA

: _ Meeting
' i January 21, 1870
‘ ke Room 204, Arizona State Office Bldg.

10:00 a.m. Call to order

;//fff Approval of minutes of meeting of
oy December 17, 1969

27 Executive Secretary report

_;ﬁ | 3. Geologist report
o 4. 01d Business

5. New Business
6

. Adjourn

~IF YOU ARE UNABLE TO ATTEND THIS MEETING, PLEASE NOTIFY THIS
OFFICE AS SOON AS POSSIBLE.




QFFICE OF

®Otl and Gun Gonaervation Commissian

STATE OF ARIZONA
ROOM 202
1628 WEST ADAMS

Phaenix, Arizonag BEODT

PHONE: 271-5161

Janpuary 15, 1970

Memo: Commissioners
From: John Bannister

Re: Report of Activity

The Executive Committee of the Interstate 0il Compact Commission
met on December 10, 1969 in Salt Lake City. Mr. Dowd advised

that approval by Congress of the extension of the Compact to Con-
serve 0il1 and Gas was expected shortly,

[T AW PRI ELE SYey F U LR

Due to a mix-up at the Health Department Laboratory and a change
of personnel, the analyses of water wells in the vicinity of the
salt project have just now been compieted and the results sub-
mitted to Dr. Qashu of the University of Arizona and te Engineers
Testing Laboratory. Dr. Qashu is compiling the accumulated data
which will be distributed to the individuals concerned and
another meeting will then be called to review the situation.

At this point, everything is proceeding satisfactorily.

SRR A CRG T b e SR

The only known legislation being prepared which has anything to
do with oil and gas is a bill, probably to be sponsored by the '
House Natural Resources Committee, to remove any limitation on e T
the holding of state acreage, which now is 15,360.

.y ‘ At a meeting held this date of the 0il and Gas Association of

A Arizona, it was determined that this organization would seek to
introduce legislation concerning oil and gas taxes. Apparently
the approach to be taken by the 011 and Gas Association is to

- expand the state tax now in existence, i.e., sales tax in the

s amount of 2-1/2% insofar as it pertains to oil and gas, to an all- o

i encompassing tax of 5%, at the same time and in the same bill SR S

: denying counties the right to impose any further taxes upon oil B e

(. and gas production. It was also suggested that the organization IR SRR = A

S again seek an incentive bill of $250,000 for the first discovery, S A ST

N however this motion was amended to allow the discoverer to have SR o

& no taxation upon his well until such time as he had recovered ; 0

300% of the cost of his well,
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Executive Secretary Report
1-15-70

I personally doubt the success of this legislation, inasmuch as
the organization behind it is an ineffective one and I will be
much surprised as to its success in even getting the legislation
introduced. However, should they be successful, both the bills

would, in my opinion, have enough merit to rate backing of this
Commission.

We have been advised of the death of John Anderson, Regional 0il
and Gas Supervisor of the U.S. Geological Survey, in Roswell,
New Mexico. A telegram of condolence was sent to Mrs. Anderson.

Permits are slow right now, undoubtedly due to the fact that oil

companies are just getting their budgets established for the year
and due to the weather situation in the north. Indications are
that 1970 should be a good drilling year.

New Permits:

526 - Buttes Gas & 011 #1-31 Navajo {1576), NE/4 NE/4
31-35N-27E, Apache County.

527 - Not dssued.

528 -~ Consolidated 0il & Gas #1-1 Navajo {226), SW/4
SW/4 1-41N-28E, Apache County.

i A g L SRR AN el S s
- B SO .




OFFICE OF

Ol and ®as Gonservation Commission
STATE OF ARIZONA

ROOM Z02
18624 WEST ADAMS

Hhoeuix, Acizong 85007

PHOME: 271-5161

January 15, 1970
GEOLOGIST'S REPORT

FROM: JAMES SCURLOCK
TO : COMMISSIONERS

APACHE COUNTY

Consolidated Qil & Gas #l1-1 Navajo (226)
T41N, R28E, G & SRM
Sec. 1: SW/4 Sw/4
Permit #528
Location

Fast Boundary Butte Field
Development Well

Conseclidated 0il & Gas #3 Navajo {(227)

T4iN, R28BE, G & SRM

Sec., 11: SW/4 NE/4

Permit #524 East Boundary Butte Field
Location. Contractor: Loffland Brothers.

Union #1-4 Navajo (8833) '
T36N, R29E, G & SRM Wildeat
Sec. 4: SE/4 SE/4 “TIGHT HOLE"
Permit #3521
Permit has been cancelled. Union has dropped the lease,

Union #1-17 Navajo (2346)
T36N, R29E, G & SRM Wildeat
Sec, 17: SW/4 SW/4 "TIGHT HOLE"
Permit #522
DST 4742-4880', Recovered 120' of drilling mud,
No cores taken,
Formation tops:

Navajo 521°
Keyente 871"
Windgate 1100°
Chinle 1453!
Shinarump 2452'
De Chelly 2598!
Supai 3176°*
Hermosa 42931
Molas 4937
Redwall 5638*

Total Depth 5057*
Plugged and abandoned 12-7-69,

?ﬁ
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Geologist's Report
January 15, 1970

APACHE COUNTY (Cont.)

Mesa Petroleum #1 Navajo (8888)
T35N, R30E, G & SRM Dineh bi Keyah Field
Sec. 4: NW/4 Nw/4 Development Well
Permit #525

Spud 12-9-69.

Drilled 13-3/4" hole to 852',

Ran 9-5/8" casing at 850' with 300 sacks.

Drilled to a total depth of 3972°',

Ran 7" casing at 3865' with 50 sacks.

No cores, no tests,

Formation tops:

Chinle 770"
Coconino 1576"
Supai 2280°"
Hermosa 3340"
Intrusive 38591

Total Depth 3972
Plugged and abandoned 1-5-T0,
Note: This well, drilled on the edge of the igneous sill,
penetirated only 3' of sill which was too thin and too
impermeable to produce.

Buttes #1-31 Navajo (1576)

T35N, R27E, G & SRM

Sec. 31: NE/4 NE/4

Permit #5206
Spud 12-~13-69,
Seft 8-5/8" casing at 229' with 125 sacks,
No cores,
DST #1 1907-1963' (Mississippian) recovered 3' of mud.
DST #2 2224-2280' (McCracken) recovered 240' of mud, 310' of mud
cut salt water plus 90' of slightly gas cut salt water,
Formation tops:

Organ Rock 855!
Hermosa 1408"
Mississippian 1802°
Elbert 2012°
McCracken 2208"
Aneth 2352°
Cambrian 2424°

Pre~-Cambrian 2460°
Total Depth 2482!
Plugged and abandoned 12-24-69,
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Geologist's Report
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APACHE COUNTY (Cont.)

Thoureen #1 Santa Fe
T21N, R26E, G & SRM ¥ildcat
Sec, 27: NE/4 SwW/4 "TIGHT HOLE"
Permit #504
Total depth 1237' in Coconino.
Well shut down., It has been temporarily abandcned.
Will attempt Shinarump completion.
No.rig on location,

Eastern #1 Navajo (2601)
T20N, R28E, G & SRM

Sec. 30: NE/4 3SW/4
Permit #523

Location. Well will be drilled with the company rig.

MOHAVE COUNTY

Harris #1 Federal 37584
T38N, R7IW, G & SRM

‘Sec, 29: NW/4 NE/4 Wildcat

Permit #3502
Drilling at 1010°',

GILA COUNTY

Kerber #1 Federal (A-2719-4A)

T4N, R13E, G & SRM

Sec, 5: SE/4 NW/4 Wildcat

Permit #516
Drilling at 1505', Apparently the well has penetrated bedrock
beneath the valley gravels.
This is primarily a Devonian shot,

|
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SCUTTLEBUTT:

It looks like activity is picking up ir Cochise County. The
ground rumors have it that Jim Pickett and three other men are
leasing up three big blocks (mostly fee) for Gulf, Pure and an-
other undisclosed company. Pickett and his men, we understand,
are in turn working for E. R. Richardson (Albuquerque broker) who
has a ticket from a major company., Understand there are six seismic
crews working in Cochise.

Things appear encouraging for Virginia Gas & 0il which is en-
gaged in promoting a well on their acreage on the old Guadalupe
structure, extreme southeast Cochise,

We hear that Darby Hand (Tucson geologist) has farmed out
some of his acreage on the Guadalupe,

Understand that Jim Pickeit is introducing a bill aimed at
eliminating the limit on State leases, At present the limit is set
at 15,360 acres. No individual or company is supposed to hold more
State land under lease. Pickett maintains that this limit is dis-
couraging to the major companies who would prefer to hold larger
blocks, 1 think he is probably right. Of course, a company can
hold unlimited State acreage under option but this seems to be un-
desirable for the company from a legal standpoint since the company
would have no way of knowing how the Attorney General might regard
these optioned leases, possibly applying them against the State
limit, (Incidentally, the limit on Federal acreage is 200,000
acres,)

We hear that Eastern is thinking about buying the Arizona
Helium Corporation's plant at Navajo. Let's hope sc., It would
certainly appear that Arizona Helium can never salvage their opera-
tion, The company has, from the first, been misguided by a series
of unfortunate decisions by management; further, there is a strong
suggestion of possible malfeasance by some of the directors,

Fenix & Scisson of Tulsa tell us that plans are going ahead for
a new salt project to be located at Holbrook. They are making the
engineer estimates for Eagleton Engineering Company of Houston for
a salt excavation project very much like that being developed by
Southwest Salt Company at Litchfield., I believe the site is located

R —
L AR
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Geologist's Report
January 15, 1970

SCUTTLEBUTT: (Cont.)

in the flats about a mile east of Holbrook on the north side of
the railroad tracks, We will cover this operation, A series
of wells are to be drilied by Eagleton for the purpose of stor-

.ing liquified gas trucked in from the Four Corners and stored

here for reshipment by rail during the winter to the west
coast. Jerry Grott will market the salt, most of it going to
the aranium refineries in Gallup.
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DIVISION IDENTIFICATION CODE No. ! ~7~10-000-0000
1 2 3 4
CLAIMS PAID OBJECT DISTRIBUTION OF EXPENDITURES CLAIMS PAID
YEAR TO DATE CODE NO, MONTH OF
b | caasskicaTiON o ] ] | Dee. ey
' __o2a,09¢elel 110 | 1 Salaries, vages: employees | 3, auffso
tyzseol 130 |2 Per diem: board members 2 sseleo
7 : 3 - - 2 e
123 a4 211 4 Postage o T ) :7 4 T /22las
LG 143 212 S Telephone, telegraph R » 5 /30 é‘?
Fue 135 221 6 Travel -State wmeals and lodging _ . 6 ro3log
¢azle|- 222 7 _mileage reimbursed private car? (24180
232les] 223 8 fares for planes, trains, etc.8 32leo
254 133|224 9 State-owned auto expense 9 (valz0 |
2/ 351 225 10 telephone, taxi, ete. 10 o |90
s 9 lec| 226 11 registration fees at meetings 11 =
12 o 12
- i3 o 5 13
j S5 ) 14 231 14 Travel-out of State meals and lodgiag 14 205 eF -
990le0l 233 15 fares for plane, train 15 (20100
g 234 16 ______State-owned auto_expensdé
B 129|770 235 17 telephone, taxi, etc. 17 3_7___,55?
f 95 00 236 18 registration - meetings 18 Foloe
19 19
E 3y giap 240 20 Professional services o 20 - A o
2] e 2 it S
262 22 Mntns/repairs to office equip., furniture 22 e '
o ags lzyi__ 294 23 Legal advt., notary, court, recording fees 23} = _ |
A - 295 24 Transportation of things (well samples) _ 24 —
2 gpainz 299 25 Miscellaneous (blueprint service, Ariz Bu 25 -
: 26 Mines, Museum N. Arizona) 26
: 27 27
i 28 - 78
) ] 309179 310 29 0ffice supplies 29 A4 B N B
270l97 360 30 Scientific supplies 30 57 lap] T
; 3s7ie2| 3170 31 Mntns supplies (duplicate keys) 31 i ' o
_ o ' /0 losm 390 32 Other supplies (film) : 32 s0 o
I 33 , 33
S 34 34
< gy 411 35 Rent, office equip: copy machine 35
Ty | 36 34 |
e : 421 37 Bond (notary public) ~ 37
1 e i 22 leo 430 38 Subscription/organization dues 38 -
39 39
e [ 40 40
3 4 grolyzi 611 41 Office equipment/furniture 41 -
-1 42 42
i 43 43
4 45 43
g 250 oo 995 46 To create revolv fund 46 _
47 47
y 2 , 48 48
sl 49 49 -
50 50
51 51
59 52
53 ) 53
54 . 54 . IR S,
T 55
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% 0IL & GAS CONSERVATION COMMISSION - GENERAL FUND

1968-69
hctual
Means of Financing
General Fund Approp. $59,265
Amount Reverted - 3,709
Total $55,558
A/
Expenditures
No. of F.T.E. Pos. 4
s E ) Salaries and Wages $36,064
’ _ Employee Related Exp.
Prof. & Outside Serv, 1,339
Travel - State 4,842
Travel=-0Out of State 2,139
Other Opr. Exp. 5,654
Capital Outlay-Equip. 518
Other 5,000
| Total §55,556
o
ANALYSIS: Personal Services -

and the non-classified position with
ommended by the Governor.

reporters,

Capital Outlay-Equipmen

Operating Expenditure
estimated expenditure level,

1969-70
Estimate

$70,979

mqommqm

1970-71
Request

$170,124

mwuomwma

9

$85,188
7,786
3,000
10,000
'6,500
42,494
15,156

$170,124

A ——————

Classified positions are recommen
a 5% increase,

s - $1,500 is recommended for Profes
Other Operating Expenditure

e —

t = We recommend the umwwmnmam:n of the 1965
- 280 =

automobile and two typewriters.

1970-71 1 1970-71
~Exec. Rec. JBC Rec.
484,605 481,779
$84,605 $81,779

5 5
EIE
$53,630 452,651

4,920 4,803

1,500 1,500

6,100 6,090

3,500 3,500

7,155 5,635

2,800 2,800

5,000 5,000
$84,605 $81,779

v

=

1970-71
Leg. Rec.

I

ded as proposed by the Personnel Commission,
Concur with the number of positions rec-

eional Services and Travel at the current
¢ include an item of $1,500 for court
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OIL & GAS CONSERVATION COMMISSION =~ CONSERVATION FUND

Means of Financing

Balance Forward
Receipts
Balance Forward

Total

Expenditures

No, of F.T.E. Pos.

Salaries and Wages
Cther Opr., Exp,

Total

ANALYSIS:

1968-69
Actual

$ 11,445
1,075

- 3,770

$ 8,750

1

$ 8,750

A —— et ————

$ 8,750

1969-70 1.970-71
Estimate Request
$ 3,770 s 1,770

1,000 1,000
- 1,770 - 2,770
S 3,000 S -0~
.m e - ]
3 3,000
) 3,000 S 0=

at the beginning of the nex

subject to legislative appropriation w.w.mu 27-523,
be appropriated for Other Operating Expenditures,

s e e e L e e L e T L Yy T LT, T T e s e \v\s:q:ﬂfri

281 -

1870-71
Exec. Rec.

1970~71
JBC Rec.

$ 1,770
1,000
- 1,000

s wawo

$

1,770

S 1,770

. Other Cperating Expenditures - It is anticipated that a balance of $1,770 will be available
t fiscal year, which funds may be used for administration expenses,
The J.B.C. Staff recommends that $1,770

1970-71
Leg. Rec.
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QLL AND GAS CONSERVATION COMMISSION

A.R.S. 27-501
AGENCY FROGRAM:

Actusl Estimated Requested
. 1968-1969 1969-1970 1970~1971
. Program Title Amount % Amount LMM Amount %
\ 1. Administration 38,583 60 kil 388 60 85,062 50
g 2. Enforcement and Field Duties 19,292 30 22,194 30 51,038 30
\ . 3. Gather and Dissemination of Information 6,k31 1o 7,397 10 17,012 10
n_/ 4. Development of New Geological Informaticn 17,012 10
. 6l ,306 100 73,972 100 170,12k 100

1., The five appointed commissioners and executive secretary are invelved in this function. The executive
. : secretary is the working administrabor.

" W ! } 2. Prime function is enforcing the statutes pertaining to oil and gas. Pursvant to A.R,S., 27-516 the

_ : commission has adopted rules and regulations to supplement and enforce the statutes, These rules and
regulations pertain to the full life of a well from commencement through its productive Life., Much of
. the time of the executive secretary and the geologist is spent in the field actually surveying the
i drilling, production, and/or plugging and zbandoning of each well.

. 3. The commission is constantly gathering all available geological, technical and stabistical data pertaining
to Arizona's oil and gas industry ané developing it into a useful form to supply the demands of major and
independent oil and ges operators as well as mining and mineral and hydrology interests., Individual well
. files are meintained for public use; oroductién and other activity reports are also disseminated, TIn
_ rﬂb response to requests the staff makes presentations of Arizone's oil and gas industry and potential to
civie and fraternal groups and to industry orientatsd associations, both Arizona-based and out-of-state
who come to Arizona specifically for the purpose of learning about Arizona. Good information is a Prime
source of encouragement for further exploration.

4. Tne cormission, pursuvant teo A.R.8. 27-502.A.F, seecks to encourage the development of all natural resources,
0il, gas and helium, by developing, printing, and distributing original geology on various areas of this
state which, in its opinion, are potential producing areas for oil and/or gas. The information distributed
seels to give oil companies and individuals interested in the development of our rescurces new ideas and

new thoughts in areas which may or may not heretofore have been considerad by them. The commission is

constantly engaged in correlation of the geological information contained in hoth its files and in its

sample collecticns. The information to be published is cuite technical in nature, however, it is also of
great value to the layman. The information so published is of value to all people concerned with our
state and its natural resources potential. The informaticn is distributed not® only to oil and gas
companies but to people interested in mining operations, water users, and agricwlturists.

)
|
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OTIL, _AND GAS CONSERVATION COMMISSTION

BUDGETARY ANALYSIS:

PERSONAL SERVICES The amount recommended will allow appropriate merit increases in accordance with the
State Personnel Commission's proposed salary plan and policies., One of the additional positions reqguested is
undoubtably justified, however, the agency does not have sufficient office facilities to accommodate this
position., If the pesition were recommended then funds would also have to be provided to rent new office space
for the agency as a whole since no other state facilities are currently available. Rental cost for suitable
quarters would exceed the cost of the added employee. Other employees requested would be desirable but the
justification submitted does not place this in a position of priority. .

OPERATTING EXPENDITURES The amounts reguested reflect the proposed expansion of this agency., In general
The recommendations provide for continuation of the current level of services with a nominal allowance for
price level changes. Professional and Outside Services appear to be recommended at a rete lower than that
appropristed for the current fiscal yesr. Reporting costs of $500 formerly included in this category ere now
reflected under Other Operating Expenditures. An increase of $1,500 wes reguested for the services of a
petroleum engineer. $625 was spent for this purpose during the 1968-1959 fiscal year end information provided
in support of this reguest did not justify the increase.

Expenditures recommended for Travel, both State and out-of-State, are recommended at the level established by
current appropriations. An increase requested for State Travel costs in addition to that needed for new
employees but the explanation of this increase did not substantiate the reguest. ’

CAPITAL OQUTIAY - EQUIPMENT Funds are recommended for replacement of one automebile end two typewriters,

At present the vehicle recommended for replacement has approximately 60,000 miles, The age and condition of
the two typewriters justify replacement at this time. Ttems requested, but not recommended are supporting
equipment for additicnel perscnnel and increased office space.

OTHER The Arizona Bureau of Mines and Museum of Nerthern Arizona catalog, store and lend well samples

and cores on behalf of the Commission., These samples are examined and tested by industry personnel as well as
personnel from state and federal sgencies., The Commissicn requested both the personnel and facilities necessary
to assume this function. By virture of the fact that the Commission's request did not receive approval, it is

necessary to reccmmend funds for the continuance of such service,
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OIL AND GAS CONSERVATION COMMISSION

Actual Actual Actual Estimated Requested  Recommended
GENERAL FUND 19656-1967 1967-1963 1968-1969 1669-1970 1970-1971 1970-1971
PERSCNAL SERVICES
Number of positions 3 3 > 5 g 5
Personal Services 29,499 29,355 4L, 81k L8,728 85,188 53,630
Fmployee Related Expenditures 7,786 4,920
OPERATING EXPENDITURES
Professiocnal & Cutside Services 816 1,743 1,339 2,000 3,000 1,500 *
Travel - State k,739 L4,2sh L, 842 6,090 10,000 6,100 ¥
Travel - Qut-of-State 2,191 2,151 2,139 3,496 6,500 3,500
Other Operating Expenditures 4,695 5,730 5,654 6,515 b2 4ol 75155
CAPITAL OUTTAY
Equipment 2,091 518 2,150 15,156 2,800
OTHER
ARIZONA BUREAU OF MINES 2,500 2,500 2,500 2,500 2,500
MUSEUM COF NORTHERN ARIZONA 2,500 2,500 2,500 2,500 2,500
L9,033 48,233 64,306 73,975 170,12k 84,505
SOURCE QOF FUMNDS J
Balance Forward 8,745 10,320 11,5h5 3,770 * Request exemption v
Apprepriation sk, 450 52,105 59,265 70,979 from the provisions -
Appropriated Receipts 1,575 1,125 1,075 1,000 ¢f Section 35-173, '
Arizona Revised B
64,770 63,550 71,785 75,749 Statutes, relating
to quarterly
DISPOSTIION OF FUNDS allotments.,
Expenditures 49,033
Amount Reverted 5,417
Belance Forward 10,320
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LOOKING AHEAD

The Four Corners area has been a
quiet, sleeping giant. If the wildeats on
the drawing board planned by the
major oil companies do not pay off, aur
giant may well hecome a sleeping Rip
Van Winkle.

In  Soxthwestera Utah, Mountain
Fuel's “Cowboy Field” has been dis-
couraging after two dry holes and one
marginal producer. Gulf’s discovery at
Wilson Canyon has not developed.

PETROLEUM INVESTMENT
AND RESEARCH

Qit and Gas Properties in octive areas in the
Rocky Mountain Stotes. Detailed maps sent
vpon ragquast,

(601} 363-3941

454 So, 9th East Salt Luke City, Utch 84102

30 ® WESTERN OIL REPORTER

By John Oakason

Four Corners Area is a 1970 Question Mark

Owner, Petroleum Investment ond Research

On the optimistic side, thousands of
open state and federal lands were
leased during midyear of 1948 by In-
dependents in the southern portion of

the Paradox Basin, This prelude has:

led to planned exploration. With Shell
Oil as the fore-runner in leasing and
seismic activity, Utah will show a sub.
stantial increase in exploration for
19750,

Southwestern Colorade activity is ex-
pected to slowdown. Failures by Union
Oil in its Pine Canyon Unit and the
Northwest extension of Andy's Mesa.
along with Mountain Fuel’s failure at
Montrose Dome, has been discouraging.
1f Union’s Martin Mesa well is dry,
then exploration may come to a stand-
still. However, the upswing in explora-
tion in Utah could affect Southwestern
Colorado.

In Northeastern Arizona, exploration
was limited to Apache County where
15 wildeats were dry. The attempt to
extend the Dineh Bi Keyah Field to
the Northwest and Southeast failed.

Globe Minerals compleied two good
oil wells in the active Boundary Butte
Field. Bidding on the competitive In-
dian land sales was light. Incentives
not known at this time will be needed
to boost exploration here in 1970.

Northwestern New Merxico will have
an increase in activity. Several com-
panies are plapning muiti-well pro-
grams in San Juan and McKinley Coun-
ties, which was preceded by a surge
of leasing in federal lands by Inde-
pendents during the last part of 1968
and early 1969,

The Four Corners Giant may emerge
from its shroud of sleepiness.
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scaie DATUM: LOWER HERMOSA

FIG. 1—Regional structure and igneous autcrops in the Dineh bi Keyah area. After
O'Sullivan and Beikman, 1963.

In unusual Arizona field. ..

‘Limestone likely source
of oil in igheous sill

J. W. McKenny, Vice President, Oil and Gas Exploration Division,
Kerr-McGee Corp., Oklahoma City, Okla.

. A. Masters, President, Kerr-McGee of Canada, Lid., and
Kerr-McGee of Canada, Northwest, Ltd., Calgary, Alta., Canada

ToEe rare occurrencs of oil in an
igneouns sifl marks Arizona’s Dinch bi
Kevah field unigque among the world’s
producing areas. Discovered by Kerr-
McGee Corp., the field produces {rom
17 wells spaced on a 160-acre pattern.
Cumulative production is about 7.5
million harrels.

Sill pay thickness ranges [rom 60-
160 feet with a 93-Tout average. Siil
depth varies Trom 2,800-4,400 feet.

Production is from a sycaite sill

15-second summary

Dinch bi Keyah field in Arizona is
probably the worlds largest current
producer of crude from an igncous
reservoir. Although production is
from a syenite sill, it is probahle that
the oil originated in the surrounding
sctlimentary rocks. Here are results
of an cxtensive geelogic evaluation of
ihis unusual oii field based on cumu-
lative statistics at Nov. 1, 1969.

WORLD OI1L

JANUARY 1970

(:j;(.‘h intruded Fower Pennsylvanian
tocks, The sill is of Tertiary age aund
contains  hoth inter-crystalline and
fracture porosity. Porosity, permeabil-
ity and oil saturations are similar o
reservoirs of nany oil producing car-
bonate rocks. The sill covers about
3,000 acres.

STRUCTURE

Dineh bi Kevah field is located near
the novihwestern end of the Toadhena
anticline {Fig. 1), a doubly plunginge
asynunetnie fold wlich interrupts the
Defianes monocline (O Sullivan and
Beikman'), The Chuska syneline
bounds the Toadlena anticline on the
suatlwest and separates it from the
Defiance aphific. The Belinnce complex
delines the San Juan basin on the
souwthwest.

The northwest-southwest trending
Toudlena structure is about 35 miles
long and 3-6 miles wide. On the east
side of the fold, maxiimum structural
relief s about 5,000 feet over 5 miles,
Separate structueal closures are pres-
ent at each end of the anticline. These
are separated by asaddle located near
the Arizona-New Mexico state line.

The culmination at the north end
of the anticline; in the lield arvea, has
about 430 feet of stractural closure.
The highest stractural point on the
Toadlena anticline oceurs at the south
end where there is about 1,230 {eet
of structural closure.

The Toadlena anticline and the
Defiance uplift were {ermed dwring
the Laramide orogeny of late Creta-
cecous through carly Tertiary time
{Kelly?). Post-Laramide ‘erosion bev-
cled the fold and the Miocene Chuska
sandstone was deposited  anconforn-
ably on this erostonal surface,

FIELD DISCOVERY
The discovery well was the Kerr-
McGee Corp. Navajo 1, Apache
County, Arizona. This test was drilled
to 3,864 feet in granite. The well was
abandoned after the Permian DeChel-
ley was tested from perforations 590
to 880 feet. While drifling, an oil show
was noted in a wmelamorphic or igne-
ous rock at 2,860 fect. The show was
not considered good encugh to justily
a diillstemn test and clectric log analy-
sis was negative,
Mincralogists later examined the
cuttings and, although they did not
_
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wgree on rock type, they did agree
that it could not be a reservoir |€
Well log correlations indicaied hat
the oil show was {ound to be in the
interval of the approximate  strati-
araphic equivalent of the Pennsylva-
nian linestone which produces oil in
the Tocito field, 20 miles east, in San
Juan County, New Mexico.

Because of the correlation with the
Tocito pay zone and large amount ol
acreage held in the mrea, Kerr-McGee
re-entered Navajo 1 to test the oil
show. The interval 2,860-2883 feet
was perforated and the well swabbed
drv. After acidizing with 1,000 gal-
fons. the hole was again swabbed dry
with only a slight show of oil. The
formation was then fractured with
10,000 gallons of eoil and 10.000
pounds of sand and the weil com-
pleted pumping 618 bpd of 15° grav-
ity oil

RESERVOIR CHARACTERISTICS

When the Navajo 1 was completed,
lithology ol the reservoir rock was an
unknown. Kerr-McGee Corp. then
moved % mile north and drilled
Navajo 2. The producing interval was
cored and found 1o be a dark gray
iencous rock. Additional drifling
proved the intrusive to be an igneous

sill.

The host rock is dark gray, finely
erystalline to dense limestone with in-
terhedded gray, calearcous shale. Con-
tact beiween sill and host limestone
has a serrated and welded appearance,
and host rock is altered only about 3
inches away from the contact.

Sill. T'he intrusive is a dark gray to
greenish-gray svenite rock. Primary
constituents are sanidine, biotite,
diopsidic augite, glass and minor mag-
netite. Glass is abundant and is he-
lieved to be the primary cemeating
agent.

Texture varies from very dense and
fine-grained to medium crystalline
and coarsely crystalline. Small to Jarge
vags {miaroles) are generally associ-
ated with the medium or coarsely
crystalline rock. The miaroles are
often lined with apophyllite. Large
vertical and horizontal fractures
(filled with apophytlite crystals) have
been noted in some corcs.

Generally, center of the sill is
coarsely crystalline and top and bot-
tom are finely crystalline and dense.
This is attributed to slower cooling

WO

About the authors{

formerfy muanager, oil
and gas ecploration,
beciapre @ rice presi-
dent of Kere-Meliee
Corp, un July 1, 1965,
He heads the newly
designated Ol and
(sus Foeploration Di-
vision. A graduale of the University of
Oklahoma with both buchelor of science
and muster of science degreex in ge-
ological engincering, MceKenny joinod
Kerr-MceClee as a geologist, He has held
@ number of positions in the Freplora-
tion Division including district gevlogist
in Okluhioma City and manager of the
Amarillo Division.

Jons AL MASTERS s
president of two
Kerr-Mefice Corp.
subsidiary  companics
operaling in Canada.
The firms are Kerr-
MeGre of Canadua,
Lid., and Kerr-MeGee
of Canada, North-
west, Lid, Masters be-
came president of
Hiese compunies July 1, 1369, Privr to
assunting  the presidency of the two
compunies, Masters wuas vice president
of Kerr-Melsce of Canada, Lid. A 1858
gradunte of Yale University, Masters
veceived his masters deyree in geology
from the Universily of Celorade in
1951, He jorned the (Geelogival Depurt-
ment of Nerr-MeGee in June 19338, und
has held severadl manugeneni positions
including those of chicf aeelogist, oil
and guas explovation, und muneger of
minerals ceploralion, Masters was
elected vice president of Kerr-MeGee of
Ceonndu, Lid., in January 1068,

in the center, although presence of
ghass and sanidine indicates rapid
cooling throughout.

CORE ANALYSIS

Sill porosity is intergranular, vugu-
Lo amd fracture. By core analysis,
porosity ranges from 5-17% awd aver-
ages 105%.; permeability is from less
than 0.01 md-23 md; residual oil
saturation from 0-25%; and water
saturation from 239 in permeable
sections to 9345 in zones of very low
perinecability.

Qil saturation at various levels in
the sill is generally related to porosity,
permeability and fracturing. In some
wells, intervals to 60 feet thick have
no saturation, Oil apparently did not
move into these intervals because of
low permeability.

The sill is comparable in appear-
ance and mineral composition to

WORLD OIL

_plugs, dikes and sills that out crop in
he arca (Fig. 1). However, exposed

Jere W, MCKENNY. ™ jgncous rocks are very fine-grained

and dense with little, if any, porosity.
Samypdes from two igneous plugs crop-
ping out at Reool Butte, one mile
southeast of Navajo 1, are difficult to
distinguish [rom core chips from dense
portions of the producing sill.

Several laboratories have dated
samples from the sill by the potassium-
argon method. The age was deter-
mined to be 31 o 35 milhon years
(Oligocene). The sill intruded lower
Hermosa { Pennsylvanian) beds.

TOCITO FIELD

In Tocito fickld, 20 miles east of
Dinch hi Keval, oil is produced from
porous algal bank limmestones that cor-
relate with the interval intruded by
the: sill. Tocito oil has the same gen-
cral chemical and physical properties
as that produced from the sitl. Upon
completion of the discovery well, it
was postulated that the oil-producing
igncous rock was incidental to the oil
field, 1.e., the sill or dike was in con-
tact with a porous limestone oil re-
servoir, and oil migrated out of the
primary reservoir inte the igncous
rock,

However, to date, tests that found
the sill absent encountered only tight
lmestone amd shale at the strati-
graphic level intruded by the sill.
While therc is no evidence that the
sill “robbed” the oil from a pre-exist-
ing limestone accumulation, the pos-
sibility still exists. If there was no
pre-existing reservoir,, oil must have
vemained in the Penaslyvanian source
beds until emplacement of the sill.

There have been a number of
occurrences of hydrocarbons and
petroleum-like substances of probable
sedimentary source in igneous rocks?
John Hunt* analyzed shale samples
adjacent to igneous dikes in Colorado
and South Africa and concluded that
“organic matier in sediments is ther-
mally decomposed to yield hydrocar-
bons similar to those found in crude
oil.”

He found the lowest hydrocarbon
content in shale nearest the dike. Hy-
drocarbon content increased to a max-
imum within 2-3 fect of the dike and
then decreased to a background level.
Data indicates that hydrocarbons were

JANUARY 1970
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distilled from the shale near the dike prvr ot
_a¥ the time of intrusion, but that ( ( b

« drocarbons did not wove very M.
because of low penneability of the

shale. .
HOR 81"

Information to date does not pre-
clude the possibility Dineh hi Keyah ] !
oil may have been distilled from in-
truded shales and moved into the
porous sill.
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TLIMIT OF 5iL;

STRUCTYURE

| The DeChelly sandstone is the first o
relizble structural macker encountered
in the field. Beds above the sill are A
clevated by the intrusion and closure
on the DeChelly is accented by res- i

EYEVETER HoA Lo+ wuG-8 /’ KMG.D P
ence of the sill. . / \"'";—B)*)
N n.u h-\"“u-‘v:
Koerr-MeGee's Navajo 1 “B” is 145 \\ >

fect high to the Navajo 2 “B,” 14 ile S =

cast. The sill is 88 feet thick in the —————f—~———- *
Navajo 1 “B” and absent in the . soan e & ¢
b . L Navajo 2 "B Below the sifl the e ]

' Navajo 1 “B” is only 26 feet high to
the Navajo 2 “B The DeChelly
structural map along with an isepach-

ous map of the sill have l":m.’ helpful - pie 2—Structural map of the Dineh bi Keyah field. Structural datum top of main
1 picking development locations. oil producing sill.

far i

R 9 E R 3o £

s el

Structural map on the silf generally
reflects a northwesterly pluneing nose et i
{Fig. 2}. The dip s not uniform
because of the variation in thickness
of the sill and s positions in the stat-
igraphic section, R 87

R
\
N

The sl is known to cover about

3.000 acres (Fig. 3). Mininuun sill ‘ '

thickness is 36 feet in the [lumnble e %

Navajo 4-88. In Humbles Navajo

1138, the silb is split into five seg-

ments with an ageregate thickness of

: 174 feet {Fig. 3). Kerr-MceGee's Nav-
I,-‘h\‘ ajo 1 D found the i 181 feet =
above the black shale. It was oil satu-
rated hut non-productive and is either
not connected to the main producing
sill or lacks sufficient permeability to
K produce commercial quantitics of oil

(Fig. 4).

L RIS OtEs

. - e
v 3 L
S

3
iy \': _:.o'
- )' G-B

3
A

KMG-0 PO

Z
Humble’s Navajo 1-88 encountered

two sills, neither of which appears 1o 33
be connected to the main ficld pro- . 1o es o K
ducing sill {Fig. 5). The first sill was e e "
found 180 feet above the black shaie

and contained gas. The second sill was
found 145 feet below the black shale R 29 E R 30 E
and produced only a small amount of

SPI TREIATR. DTS SN SRR g

FIG. 3—Isopachovs map of sill in Dineh bi Keyah field. —_
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F1G. 4—Structusal cross-section, Dineh bi Keyah field.

FIG. 5 (lef)—Structural cross-section,
Dineb bi Keyan field.

oll. Thus, along the west side of the
fickl, the sill has intruded more than
one level ind a1 least one of the wells
appeass 1o have found sills other than
the main producing unit. "Fhe sowce
of the sill is unknown but the -
ereased thickness and splitting on the
santhwest side of the field suggests n

nearby sonree.
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